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fN THE Cf.AIMS: 

1. (Previously Amended) A method for increasmg accuracy of optical fiber 
system measuiements including calculation of a true meaxi differenliai group delav' (r) of at 
least one length of optical fiber comprising the steps of; 



measuring a mean square differential group delay ^r'^ averaged over a finite 

bandwidth B of a source using a poiariziUion mode dispersion measurement apparatus; 

caicuiatiiig an approxmiation of the true mean diflerentiaJ group deiay (t) in 



applying a systematic correction factor t to said approximation m accordance with 



caused by the fmite handwidtli B of the source, where t is in luiits of seconds, and B in units 
of radians/second 

2. (Cancelled). 

3. (Previously Amended) The method of Claim 1, wherein the finite baiulwidth B 






+ € to calculate (t) , the apphcation off: minimizing a systematic error 



is much greater than the inverse of a root mean square differential group delav ^1 (j" ^ ) 




further wiherein s is defined by the following equation; 



8 i 

W2 B 



(16b). 
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4. (Origmal) 'ilje meliiod of Ciaini L wherein tte polari7.ation mode dispersion 
measuj'ement apparatus used to measure the mean square differential group delay ^V '^^, 
comprises a time-dornain measurement apparatus. 

5 . (Original) The method of Claim 4, wherein the time-domain measurement 
apparatus is an imerferometric device. 

6. (Originai) ITie metliod of Claim L wherein the polarization mode dispersion 
measurement apparatus used to measure the mean square differential group delay {r'^)^^ 
comprises a . frequency -domain measurement apparatus. 

? . (Original) Hie method of Claim 6, wherein the frequency -domain 
me^urement apparatus is a polarimeter. 

8. (Previously Amended) The method of Claim 7, further comprising the step of 
applying one of a Jones Matrix Eigenanalysis, Poincare Sphere Analysis, and MOller Matrix 
Method to calculate the true mean differential group delay (t) . 

9, (Original) llie method of Claim I , wherein the at least one 1 engh of optical 
fiher is an optical fiber litik in an optical telecommunication network. 

1 0, (Original) The method of Claim 1, wherein the at least one length of fiber is m\ 
optical fiber route in an optical telecommunicalion network. 

1 1 . (Withdrawn) A melhod for measuring a mean differential group delay (r) of 
at least one lengtli of optical fiber, comprising the steps of 

characterizing a polarization mode dispersion vector as a function of frequencv' using 
a frequence' -domain polarization mode dispersion measurement apparatus; 
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calculating a second-order polarization mode dispersion vector as a function of 
frequency by calculating a derivative mth respect to frequency of the polarization mode 
dispersion vector; 

calculating a meati of a square root of a magnitude of the second-order polarixation 
mode dispersion vector f ^ to obtain a first result, according to (if^^, |) , wherein | 
represents the magnitude of the second-order polaiizati on mode dispersion vector; and 

multipiyitjg a proportioimUty coefficient^^? of the second-order poiarizatiori mode 
dispersion vector by the first result to calculate the mem differential group delay (r) in 
accordance witli the following eqifiition: 



where r and (r) are in units of second^, is in units of second, m is in units of 

radian/second, and Aj is dimensionless 

12. (Withdrawn) The metliod of Ciami 1 L wherein A2 is substantially equal to 

1.37. 

13. (VVitlidrawn) Tliemetliod of Claim 11, wherein the lrequenc>'-domain 
polarization mode dispersion measurement apparatus is one of a polarimetric device and a 
Fixed Analyzer device. 

14. (Withdrawn) The method of Claim 1 1 , wherein the at least one length of fiber is 
a single fiber linlv. 




15. (Withdrawn) The method of Claim 1 1, wherein the at least one length of fiber is 
a fiber route. 
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16. (VVithdmvw) A method for measimng a mean differential group delay (r) of at 
least one length of . fiber, comprising the steps of; 

measwing a magmtude of a poiarization mode dispersion vector jr^^j as a function of 
frec}uency, using a frequency-domain polarization mode dispersion measurement apparatus, 
the magnitude of the polaiization mode dispersion vector |T^,j being a scalar differentia! 

group delay; 

calculating a frequency derivative of (he scalar difTereutiai group delay from the 
magnitude of the polarization mode dispersion vector, the frequency derivative of the scalar 



differential group delas' ™ heing a scalar second-order polarization mode dispersion 



mm ' \ 

ca1culatins> a fii-st result, according to ( ■ - - - } . where m is in units of second and 

/ 



(}) is a frequency in units of radian/second; and 

muittpK mg a proporiionaiu\ coelTtCient B^; by the first result to calculate tfien 
differential group deias , in accordance with the foUowing equation; 



=(r), (26) 



where B> is dimensionless, r and (r) are in units of second, is in units of 
radian/second, and is in units of second^. 

n. (Withdrawn) Tlie method of Claim 16, wherein Ih is substantially equal to 2.64. 
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1 8 { Withdi n) The method of Claim 16, wherein the ftequencj' -domain 
polari/alion mode dispersion measurement apparatus comprises one of a polarimetric device 
a!id a Fixed AnaJy/.er de\ ice. 

1 <\\'i{lidr[nM)> The mefliod of Ciaim 16, wherein the M least one leagtJj of optical 
fiber is a single opiicai tlber hnk 

20. (Withdrawn) The method of Claim 16, wherein the at least one length of opiical 
fiber is an optical fiber route. 

21. (Withdrawn) A method for measui ing a mean square differential group delay 
r^/ews of at least one length of optica! fiber, comprising the steps of: 

measuring a polarization mode dispersion vector as a function of &equenc\% using a 
frequetKv-domajn polarization mode dispersion measurement apparatus; 

calculatiag a second-order polarization mode dispersion vector as a function of 
frequency by calculating a derivative of the polarization mode dispersion vector with respect 
to frequency m ; 

calculaJing the mean of the magnitude of the second-order polari/ation mode 
dispersion vector |f ,„ | to obtain a first result, according to ( r \ and 

multipiying a proporiionaiitv coefficient -4; by the fust result to calculate the mean 
square differential) group delay, in accordance with the following equation: 




(20) 



where is dimensionless, jr^,i is in units of second^ aiid t^hm 



is in units of 



second^. 
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22. (VVithdravw) 'ilie meliiod of Ciaini 21, wherein A,> is substantiaily equiil to 2,02. 

23. (VVithdravx^n) 'i1ie method of Claim 21 , wherein the trequenq -domain 
polarization mode dispersion measurement apparatus comprises one of a poiarimeiric device 
Bnd a Fixed Analyzer device. 

24. (Witiidrawn) Hie metiiod of Claim 3i , wherein the si least one lengtJi of optical 
fiber is a single optical fiber link, 

25. (Withdra^vTi) The method of Chum 21 , wherein the at least one length of optical 
fiber is an optical fiber route. 

26. (Withdrawn) A method for measiiring a mean square differential group delay 
r^,^m of at least one len^ of optical fiber, comprising the steps of: 

measuring a magnitude of a polarization mode dispersion vector as a function of 
frequency using a frequencj^-domain polarization mode dispersion measuremaU apparatus, 
the rmignitude of the polari/ation mode dispersion vector being a scalar differentiai group 

delay; 

caicuialing a frequency' derivative of the scalar ditTereiitiaJ group delay from the 
magnitude of the polarization mode dispersion vector, the frequency deri vative of the scalai- 



differentiai group delas> ™ being a scalar second-order polarization mode dispersion 
frmction; 




calculating a fii^t result, according to { 




, aiid 



multiplying a propoilionalitv- coefficient B; by the first result to calculate tlie mem 
square differential group delay, in accordance with the following equation; 
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wtiere is di meiisioniess, and i s in units of second^ . 
act} 

27. (Withdrawn) The method of Claim 26, wherein Bi is substatitiaily equal to 6.80, 

28. (Withdrawn) The method of Claim 26, wherein the frequency-doniain 
polaiixation mode dispersion measurement apparatus comprises one of a poiarimetric device 
and a Fixed Analyzer device. 

29. (Withdrawn) Tlie method of Claim 26, wherein the at least one length of optica! 

fiber is a single optica! Ober Unk. 

30. (Withdrawn) Hie method of Ciaim 26, whei-ein the at least one length, of opSicai 
fiber is an optical fiher route, 

31. (Withdrawn) A method for measuring a mean polanzation mode dispersion of at 
least one length of oplical fiber, using a sowce of bandwidth S, comprising the steps of 

collecting polarization mode dispersion data as a function of fVequencj' from a 
frec}uenc\'-domain polarization mode dispersion measurement apparaliis; 

extmcting one of a vector and a scalar fTequency-dependent function iVom the 
polarization mode dispersion data, by applying a frequency -domain polarization mode 
dispersion tecfeiique, tlte one of the vector and the scalar function being one of a first-order 
and a second-order polari/alion mode dispersion function; 

appK ing a sy.siematic correction to the one of the vector and the sca.lar frequency- 
dependetit funcnon. the systematic correction minimizing a s\ stemiitic error caused b> 
bandwidth B: and wherein 




(25) 
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applying the systematic correction results in a derivation of one of a mean differential 
group delay (r) and a mean square differentiai group delay r'wA- . 

32, (Withdrawn) A method of measuring a mean differential group delay (r) of a 
length of optical fiber comprising tlie steps of: 

deriviiig a tii'st mean (r) in accordance witli equation (21) and Claim 1 1; 

deriving a second mean (r) in accordance witii equation (26) aiid Claim 16: 

deriving a linear equation of the first mean (r) and the second mean (r) to 
calculate a combined mean (t) , wherein a sum of coefficients of the linear eqimtion is 

substantiaHy equal to one. 

33. (Wi thdrawn) A method of measuring a meati sqiuire dilTerential group delay 
t'-fim of a length of optical fiber comprising the steps of: 

deriving a first mean square differential group delay r'mii; in accordance 
with equation (20) and Claim 21; 

deriving a second mean square differentiai group deiay r^ms in accordance 
with equation (25) and Claim 26; 

den\ ing a Uhlwi equatiou o5 ihe llist mean ^tjikuo djllesenlial yioup ddav 
r <N .aid die set^ond mtMn sqtktio dUlerenlsal gioup de)a\ r 'v". to cJcuiale acombmyd 
mean squasv.' dst) ei entta! ys oup dcla\ r whercm a sum of cocfUcjents of the Imear 

equcitton ts vubsumtialK taqu.U to one 

34 (Cuirentlj Vinemlcd) ^computei-ieadahlemethum^ain sng at ie^j^t oJW'^eqyeiKe 
of instruel i ons^ v^^i e re i n e xecution o^f s a id at l e ast - on e s e quence - o 
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a true mean differential group deiay (r) of at ieast one length of optical fiber by cgmprising 
p e rforming ifee strips of; 

receiving a measurement of a msm square differential group delay (^') averaged 

over a finite bandwidth iS of a source using a polarization mode dispersion measurement 
i^paratus; 

calculating an approximation of the true mean differential group delay (r) in 



applying a systematic correction factor e to said approximation in accordance with 



caused by the finite bandwidth B of the source, where r is in units of seconds, and B in units 

of radiaiis/second. 

35. (Currently Amended) The melhod Oiompm e f - r e adab le m e d i um of Claim 34, wherein 
the fmite bandwidth B is much greater than the inverse of a root mean square differemial 

group delay ■^%'')^^. : 





■i- € to calculate (r) , the application oft; minimizing a systematic error 



B 



1 




further wherein s is defined by the following equation; 



8 1 

9^2 B 
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36. {Currently I ho moihod eompufey-re a dable meilm m of Ciaim 34, further 
comprising tlie step of applying one of a Jones Matrix Eigenanalysis, Foincaie Sphere 
Analysis, and MuUer Matrix Method to calculate the true nieaii differential group deiay {t) . 

37. (Original) Tlie method of Claim 34, wherein the at least one length of optical fiher is 

an optical fiber link in an optical telecommunication network 

38. (Original) The metliod of Claim 34, wherein the at least one iengtli of optical fiber is 
an optical fiber route in an optical telecommiuiication netw^ork. 



